Introduction
As the primary source of ultraviolet (UV) radiation, sunlight has three major components including UVA, UVB and UVC. Among the three, UVB irradiation has been reported as the most damaging one, which can affect until the epidermal layer of the skin.(1) Therefore, UVB is considered as one of the major risk factors for the formation of free radicals, which can further leading to acute inflammation and nonmelanoma skin cancer.(2) UVB irradiated-skin cells may respond either by activating protective or apoptotic mechanisms.(3) UVB irradiation has been reported as a strong agent in inducing genotoxicity, leading to cell apoptosis.(3) Therefore, protecting UVB-irradiated cells from apoptosis is an important approach. (4) Mesenchymal stem cell (MSC), can be derived from various sources, including bone marrow (5) , adipose tissue (6), Wharton jelly (7), umbilical cord blood (8) , dental pulp and periodontal ligament (9) . Among all stem cell types, MSC is one of the most well-researched stem cell types. MSC has been widely focused due to its unique ability in self-renew and multiple-cell-lineages differentiation.(10) Therefore, there are lots of interests for the use of MSC for the clinical therapeutic application. (11, 12) To date, despite of the cell, secretome of MSC has been progressively explored for various purposes.(8,13) Therefore current research was conducted to find out the possible effect of MSC's secretome to protect normal cells from the UVB irradiation.
Methods
Cell Culture NIH3T3 cells were cultured in Dulbecco's Modified Eagle Medium (Gibco, Grand Island, NY, USA), containing 10% fetal bovine serum (Gibco) and antibiotic-antimycotic containing 200 units/mL penicillin, 200 µg/mL streptomycin and 0.5 µg/mL amphotericin (Gibco) in a humidified, 37°C, 5% CO 2 incubator. Upon reaching 80% confluence, cells were subcultured.
Preparation of Conditioned Media of Human Umbilical Cord Blood Mesenchymal Stem Cell (CM-hUCB-MSC)
The hUCB was collected from 5 healthy volunteers underwent the normal delivery procedure at Moh. Ridwan Meuraksa Hospital in Jakarta. Briefly, after volunteer signed informed consent and delivered the baby, 50 mL hUCB was collected ex utero immediately from the umbilical vein in blood bag containing anticoagulant. Then, blood was immediately diluted with equal amount of phosphate buffer saline (PBS) plus 2% fetal bovine serum (FBS), then layered on top of Lymphoprep. With centrifugation at 800xg for 20 minutes, mononuclear cell (MNC) layer was formed and collected. Collected MNC was cultured in Mesencult media (StemCell Technologies Inc., Vancouver, Canada) containing penicillin and streptomycin. The hUCB cells in passage 4 were collected and checked for MSC biomarkers. Upon reaching 80% confluence, media of hUCB cells in passage 5 was replaced with supplementfree media and incubated for 24 hours. Media was collected and centrifuged. The resulted supernatant was used as CM-hUCB-MSC. CM-hUCB-MSC was stored in a -20°C fridge. The study protocol was approved by The Ethical Committee of Faculty of Medicine Udayana University/Sanglah Central General Hospital (No. 1979/ UN14.2.2.VII.14/LP/2018).
UVB-induced Apoptosis
NIH3T3 cells were seeded, cultured overnight, pretreated with/without CM-hUCB-MSC, prior to the UVB irradiation using UVIVUE transilluminator equipped with 6x8 W tubes, wavelength 312 nm (Cat No. BXT-F26.M, UVItec, Cambridge, UK) for 5-60 minutes. After UVB irradiation, NIH3T3 cells were kept in a 5% CO 2 incubator for 24 hours.
Sub-G1 Assay
Sub-G1 assay of apoptotic cells was performed as described by Sandra, et al. (8, 14) Briefly, treated cells were harvested and suspended in 1 mL of hypotonic fluorochrome solution (50 µg/mL propidium iodide in 0.1% sodium citrate plus 0.1% Triton X-100). The cell suspension was placed at 4°C in the dark for 2 hours before the flow cytometric analysis. The propidium iodide fluorescence of individual nuclei was measured with a FACSCanto II flow cytometer (Becton Dickinson, Franklin Lakes, NJ, USA) for 10,000 events at fluorescence length (FL)-2.
Statistical Analysis
Statistical analyses were performed using IBM SPSS Statistics for Macintosh version 21 (SPSS IBM, Armonk, NY, USA). Shapiro Wilk test was used as normality test. Parametric and non-parametric tests were used accordingly. Significance was expressed as p<0.05.
Results

UVB-induced Apoptosis in NIH3T3 Cells
NIH3T3 cells were cultured in an optimal condition with the low percentage of apoptotic cells, the average of apoptotic cells was 4.8% (Figure 1 and 2) . UVB irradiation for 5 minutes did not increase apoptosis in NIH3T3 cells, the average of apoptotic cells was 4.6%. However, when the treatment was prolonged to 30 minutes, a significant increment of apoptotic cells was found (p=0.000, T-test). The average of apoptotic cells irradiated with UVB for 30 minutes was 94.2 %. Obviously, irradiation of UVB for 60 minutes significantly caused a high percentage of apoptosis in NIH3T3 cells (p=0.000, T-test), the average of apoptotic cells was 96.5 %. 
CM-hUCB-MSC Inhibited UVB-induced Apoptosis in NIH3T3 Cells
Treatment of 5, 10 and 20% CM-hUCB-MSC did not influence apoptosis level of NIH3T3 cells. The averages of apoptotic cells were 4.5, 4.4 and 4.6%, respectively. Meanwhile, the averages of apoptotic cells by pretreatment of 0, 5, 10 and 20% CM-hUCB-MSC were 94.2, 46.8, 31.8 and 31.5%, respectively (Figure 3 and 4) . The pretreatment of 5, 10 and 20% CM-hUCB-MSC prior to UVB irradiation could significantly decrease the percentage of apoptosis caused by UVB (p=0.001, Kruskal-Wallis test). The decrement of apoptosis level by CM-hUCB-MSC was in a concentration-dependent manner. 
Discussion
UVB can cause apoptosis in skin cells, so that skin regeneration will be inhibited. Then the apoptotic skin cells initiate inflammatory responses leading to the manifestation of chronically exposed skin and skin aging problems. (15) Fibroblasts as one of the cells that play an important role in supporting the skin are also cells targeted by UVB to become apoptosis. (15, 16) The apoptosis process due to UVB irradiation can occur in a short time, within minutes. (16, 17) In our results, apoptosis in fibroblasts was seen in 30 minutes. This result is in accordance with previously reported results.(16) However, it should be noted that the apoptosis detected in this study was the final apoptosis stage, related to the detection method using propidium iodide. During UVB irradiation for 5 minutes, apoptosis has not been detected. However, this does not indicate that the apoptosis process has not yet begun. Based on the results of the research, it can be concluded that the apoptosis process began before 30 minutes of UVB irradiation.
There are several roles of stem cells in regeneration. Besides differentiating into target cells, stem cells are also known to have a paracrine effect, so that surrounding cells can be induced to differentiate. (12, 18) In addition, paracrine factors can also induce cell protection, or can even induce growth of the targeted cell. (19, 20) In this study, it was proven that CM with a concentration of 5% could inhibit the occurrence of apoptosis caused by UVB irradiation. The optimum CM concentration to inhibit apoptosis caused by UVB irradiation was 10%.
It has been reported that CM from adipose stem cell has an ability to protect fibroblasts from UVB. (21) In this previously reported study, conditioned media was applied after UVB irradiation, then the cell was incubated for 48 hours followed by cell viability examination. (21) Meanwhile, in the current study, CM-hUCB-MSC was applied prior to UVB irradiation, so that the CM-hUCB-MSC can provide preventive cell protection against UVB irradiation. CM-hUCB-MSC could be a potential anti-UVBinduced apoptosis factor since hUCB has been reported to have a low immunogenicity. (22) In addition, hUCB which has been stored in the cord blood bank (23), could be developed for the production of CM-hUCBMSC in the future. A study in the animal model using conditioned media from adipose stem cells have also been reported.(24) The animal study concluded that CM could reduce apoptosis in human dermal fibroblasts and have an anti-wrinkle effect. 24 The CM-hUCB-MSC has the potential to be tested in an experimental animal, as a continuation of this in vitro study. In parallel, a study on the CM-hUCB-MSC-induced cell protection mechanism needs to be explored as well.
Conclusion
Taken together, CM-hUCB-MSC inhibited UVB-induced apoptosis in NIH3T3 cells significantly, suggesting that CM-hUCB-MSC might be a potential anti-UVB-induced apoptosis factor. Hence, further research should be explored to disclose its specific intracellular mechanism.
